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Abstract of JP2002237320 

PROBLEM TO BE SOLVED: To provide an 
operation method of a solid polymer fuel cell 
wherein coagulation/residence of water is 
appropriately controlled, and PEFC cell can be 
made to be stably operated. SOLUTION: A 
membrane thickness of a polymer membrane 
is made to be 30 &mu m to 100 &mu m, and a 
cell temperature is constantly controlled as the 
whole cell, and the humidity at the operating 
cell temperature is made to be 100%, and 
when the relative humidity for the cell 
temperature of the fuel gas is taken as Y% and 
the relative humidity for the cell temperature of 
the air is taken as X%, parameters in mutual 
relations are set that the humidity is controlled 
within the optimized range surrounded by the 
range that Y<=-3/10X+140, Y>=-11/10X+130, 
Y<=20X-270, and Y>=20X-1,600. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Set thickness of a poly membrane to 30 micrometers or more less than 
100 micrometers, and eel temperature is uniformly controlled by the whole cel. 
When humidity in operation eel temperature is made into 100% and relative 
humidity [ as opposed to the eel temperature of air for the relative humidity to the 
eel temperature of fuel gas ] is made into X % Y%, The operating method of the 
polymer electrolyte fuel cell characterized by controlling humidity to become Y<=- 
3/10X+140, Y>=-11/10X+130, Y<=20X-270, and the range surrounded by Y>=20X- 
1600. 

[Claim 2] Set thickness of a poly membrane to 10 micrometers or more less than 
30 micrometers, and eel temperature is uniformly controlled by the whole cel. 
When humidity in operation eel temperature is made into 100% and relative 
humidity [ as opposed to the eel temperature of air for the relative humidity to the 
eel temperature of fuel gas ] is made into X % Y%, The operating method of the 
polymer electrolyte fuel cell characterized by controlling humidity to become Y<=- 
3/10X+140, Y>=-9/10X+100, Y<=20X-270, and the range surrounded by Y>=20X- 
1600. 

[Claim 3] Set thickness of a poly membrane to 30 micrometers or more less than 
100 micrometers, and as there is less than 0.06 degrees C [/mm ] inclination in the 
direction of eel temperature fang furrow length, it cools. When humidity in 
operation eel temperature is made into 100% and relative humidity [ as opposed to 
the eel temperature of air for the relative humidity to the eel temperature of fuel 
gas ] is made into X % Y%, The operating method of the polymer electrolyte fuel 
cell characterized by controlling humidity to become Y<=-3/10X+1 50, Y>=- 
11/10X+130, Y<=20X-270, and the range surrounded by Y>=20X-1 720. 
[Claim 4] Set thickness of a poly membrane to 10 micrometers or more less than 
30 micrometers, and as there is less than 0.06 degrees C [/mm ] inclination in the 
direction of eel temperature fang furrow length, it cools. When humidity in 
operation eel temperature is made into 100% and relative humidity [ as opposed to 
the eel temperature of air for the relative humidity to the eel temperature of fuel 
gas ] is made into X % Y%, The operating method of the polymer electrolyte fuel 
cell characterized by controlling humidity to become Y<=-3/1 0X+1 40, Y>=- 
11/10X+130, Y<=20X-270, and the range surrounded by Y>=20X-1600. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the operating method of a polymer 

electrolyte fuel cell (it is also called Following PEFC). 

[0002] 

[Description of the Prior Art] The fuel cell has acquired electromotive force by the 
cell reaction which obtains water from hydrogen and oxygen. The hydrogen of a 
raw material makes a original fuel and water, such as a methanol, react to the 
bottom of existence of a reforming catalyst, and is obtained. It is observed as what 
can demonstrate the engine performance in which PEFC was excellent among such 
fuel cells. In this PEFC, it is humidified in order to keep suitable the moisture 
content in the macromolecule of a PEFC cel. However, in checking supply of gas, 
having become the cause of degradation of a eel, and supplying humidification 
water appropriately, the problem was included when the supplied humidification 
water condenses and piled up within a PEFC cel. That is, if humidification water is 
supplied superfluously, the amount of condensation of water will increase and it will 
become easy to pile up. Conversely, when humidification water ran short, the 
moisture content in the macromolecule of a PEFC eel decreased, and there was 
un-arranging [ that migration resistance of a proton will become large and will lead 
to the degradation of a PEFC eel ]. Therefore, condensation and stagnation of 
such water were controlled appropriately, the PEFC eel was maintained good, and 
an improvement which operated PEFC to stability was desired. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is made to the above- 
mentioned situation, controls condensation and stagnation of water appropriately, 
and aims at offering the operating method of a polymer electrolyte fuel cell which 
enabled it to operate a PEFC eel to stability. 
[0004] 

[Means for Solving the Problem] The thickness of the ion exchange membrane 
currently used for the PEFC eel as a result of inquiring wholeheartedly so that this 
invention persons may attain the above-mentioned purpose, By setting it as the 
range which optimized five parameters of the operating temperature of a PEFC eel, 
the humidity (water content) of fuel gas, the humidity (water content) of air, and 
the temperature distribution of the direction of a flute length in mutual relation 
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Condensation and stagnation of water were not caused, and it found out that a fuel 
cell could be operated with the high engine performance maintained, without 
reducing the moisture content in the macromolecule of the PEFC eel depended 
insufficient [ humidification water ]. 

[0005] In order to attain the above-mentioned purpose, namely, this invention In 
the operating method of a polymer electrolyte fuel cell the thickness of a poly 
membrane 30 micrometers or more less than 100 micrometers, When eel 
temperature is uniformly controlled by the whole eel, humidity in operation eel 
temperature is made into 100% and relative humidity [ as opposed to the eel 
temperature of air for the relative humidity to the eel temperature of fuel gas ] is 
made into X % Y%, We decided to control humidity to become Y<=-3/10X+140, 
Y>=-11/10X+130, Y<=20X-270, and the range surrounded by Y>=20X-1600. 
[0006] The operating method of the polymer electrolyte fuel cell concerning this 
invention 10-micrometer or more less than 30 micrometers and eel temperature 
are uniformly controlled for the thickness of a poly membrane by the gestalt of 
another operation in the whole cel. When humidity in operation eel temperature is 
made into 100% and relative humidity [ as opposed to the eel temperature of air for 
the relative humidity to the eel temperature of fuel gas ] is made into X % Y%, It is 
supposed that humidity is controlled to become Y<=-3/10X+140, Y>=-9/10X+100, 
Y<=20X-270, and the range surrounded by Y>=20X~1600. 

[0007] The operating method of the polymer electrolyte fuel cell concerning this 
invention With the gestalt of another operation, the thickness of a poly membrane 
30 micrometers or more less than 100 micrometers, When it cools as there is less 
than 0.06 degrees C [/mm ] inclination in the direction of eel temperature fang 
furrow length, and humidity in operation eel temperature is made into 100% and 
relative humidity [ as opposed to the eel temperature of air for the relative 
humidity to the eel temperature of fuel gas ] is made into X % Y%, We decided to 
control humidity to become Y<=-3/10X+1 50, Y>=-1 1/10X+130, Y<=20X-270, and 
the range surrounded by Y>=20X~1720. 

[0008] The operating method of the polymer electrolyte fuel cell concerning this 
invention With the gestalt of another operation, the thickness of a poly membrane 
is cooled, as there is less than 0.06 degrees C [/mm ] inclination in 30 
micrometers and the direction of eel temperature fang furrow length of 10 
micrometers or more. When humidity in operation eel temperature is made into 
100% and relative humidity [ as opposed to the eel temperature of air for the 
relative humidity to the eel temperature of fuel gas ] is made into X % Y%, We 
decided to control humidity to become Y<=-3/10X+140, Y>=-1 1/10X+130, 
Y<=20X-270, and the range surrounded by Y>=20X-1 600. 
[0009] 

[Embodiment of the Invention] Below, the operating method of PEFC concerning 
this invention is explained further at a detail, referring to an accompanying drawing. 
The gestalt of 1 operation of PEFC operated by the operating method of PEFC 
which starts this invention at drawin g 1 - drawin g 3 is shown. This PEFC1 consists 
of a eel 2, separators 3a and 3b which are arranged at the both-ends side of this 
eel 2, and pinch a eel 2, and said eel 2 and the diffusion layer 4 arranged between 
separator 3a and 3b. 
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[0010] Said eel 2 consists of a solid-state poly membrane 5 and reaction layers 6a 
and 6b arranged at the both sides of this film 5. Said diffusion layer 4 consists of 
carbon paper 7 and a slurry layer 8 formed in the principal plane of one of these. 
The slot 9 for pouring hydrogen gas in the eel of said separator 3a is formed, and 
the slot 10 for passing air is formed in separator 3b of another side. 
[001 1] If said eel 2 is explained still more concretely, as shown in drawin g 2 , 
reaction layer 6a consists of a fuel electrode 1 1 and a platinum catalyst layer 1 2 
formed in the solid-state poly membrane 5 side. Reaction layer 6b consists of an 
air pole 13 and a platinum catalyst layer 12 formed in the solid-state poly 
membrane 5 side. Here, the following reactions are performed in a fuel electrode 1 1 
and an air pole 13. 

[0012] The following reactions are made to cause by the platinum catalyst layer 12 
in a fuel electrode 1 1. H2 -> 2H++2e - H+ produced by this reaction is spread. On 
the other hand, the following reactions are made to cause by the platinum catalyst 
layer 12 in an air pole 13. 

2H++2e-+1 / 202 -> H20 — these reactions are doubled, a cell reaction is 
constituted and electromotive force can be acquired. 

[0013] It is based on the configuration of drawing 1 and drawing 2 , and this 
reaction is explained further. First, fuel gas (hydrogen content gas, hydrogen gas) 
passes a diffusion layer 4. And the fuel electrode 1 1 of reaction layer 6a generates 
a hydrogen ion (cation). This hydrogen ion passes along the solid-state poly 
membrane 5, and moves to the air pole 13 of reaction layer 6b. In an air pole 13, a 
hydrogen ion reacts with the oxygen in air (oxygen content gas, oxidizer), and 
generates water. 

[0014] In this PEFC, the flat-surface configuration of separator 3a (or 3b) forms 
the slot in the shape of meandering, as shown in drawing 3 . That is, with the 
gestalt of this operation, in case hydrogen gas is sent to the hole 15 for discharge 
on the diagonal line from the introductory hole 14 of the corner section of 
separator 3a, the sense of multiple-times gas is changed, for example. In addition, 
although it is 3 times in drawing 3 , especially the count to change is not limited. 
[0015] Since water is produced at the same time it obtains power, as described 
above, this does not need to pile up and it is necessary to maintain the moisture 
content in a eel appropriately and to keep migration resistance of a proton suitable 
in PEFC of the above gestalten of operation. The gestalt of operation of the 
operating method for operating PEFC appropriately acquired as a result of this 
invention persons' inquiring wholeheartedly below is explained. According to the 
gestalt of the following operations, the moisture content in a eel is kept suitable 
and electromotive force can be maintained good. 

[0016] The gestalt this invention persons of the 1st operation set to the operating 
method of a polymer electrolyte fuel cell. 30-micrometer or more less than 100 
micrometers and eel temperature are uniformly controlled for the thickness of a 
solid-state poly membrane by the whole cel. When humidity in operation eel 
temperature is made into 100% and relative humidity [ as opposed to the eel 
temperature of air for the relative humidity to the eel temperature of fuel gas ] is 
made into X % Y%, It found out controlling humidity to become Y<=-3/10X+140, 
Y>=-11/10X+130, Y<=20X-270, and the range surrounded by Y>=20X-1600 as the 
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suitable control approach. 

[0017] Here, fuel gas is a concept containing hydrogen content gas and hydrogen 
gas. Moreover, an expression called air can also be replaced with oxygen and 
oxygen content gas. This is the same also in other the publication of each in this 
specification. In order to control humidity in the above-mentioned range, it can 
carry out by [ as adjusting the addition of the steam by the temperature or the 
injector of a humidification pot according to gas temperature using devices, such 
as a humidification pot, or a steam manufacturing installation and an injector, ]. 
[0018] The gestalt of the 1st operation is carried out and the result of having 
controlled the moisture content in a eel appropriately, and the result of the gestalt 
of the 1st operation having been out of range, and having controlled the moisture 
content in a eel appropriately are shown as contrasted with drawing 4 . The 
following things were confirmed like illustration. 

(1) In the range which separates from Y<=-3/10X+140 (drawing middle point line 
**), although sag was less than 4%, the uniform gas supply to a lifting electrode is 
barred in a puddle phenomenon, and it leads to breakage of a cel. 

(2) In the range which separates from Y>=-1 1/10X+130 (alternate long and short 
dash line in drawing **), although there was no puddle phenomenon, since the 
water content of the solid-state macromolecule component in an electrode and a 
solid-state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(3) it separates from Y<=20X-270 (alternate long and short dash line in drawing **) 
— coming out — although there was no puddle phenomenon, since the water 
content of the solid-state macromolecule component in an electrode and a solid- 
state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(4) Although X-Y>=20 1600 (drawing middle point line **) sag was less than 4%, the 
uniform gas supply to a lifting electrode is barred in a puddle phenomenon, and it 
leads to breakage of a cel. 

(5) The field surrounded by above-mentioned line ** to ** concerning the gestalt 
of this operation showed the good generation-of-electrical-energy property. 
From the above thing, it is understood by the operating method concerning the 
gestalt of this operation that it is the range which the parameter optimized in 
mutual relation. 

[0019] The gestalt this invention persons of the 2nd operation set to the operating 
method of a polymer electrolyte fuel cell. When 10-micrometer or more less than 
30 micrometers and eel temperature are uniformly controlled for the thickness of a 
poly membrane by the whole eel, humidity in operation eel temperature is made 
into 100% and relative humidity [ as opposed to the eel temperature of air for the 
relative humidity to the eel temperature of fuel gas ] is made into X % Y%, It found 
out controlling humidity to become Y<=-3/10X+1 40, Y>=-9/1 0X+1 00, Y<=20X-270, 
and the range surrounded by Y>=20X-1600 as the suitable control approach. 
[0020] In order to control humidity in the above-mentioned range, it can carry out 
by [ as adjusting the addition of the steam by the temperature or the injector of a 
humidification pot according to gas temperature using devices, such as a 
humidification pot, or a steam manufacturing installation and an injector, ]. 
[0021] The gestalt of the 2nd operation is carried out and the result of having 
controlled the moisture content in a eel appropriately, and the result of the gestalt 
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of the 2nd operation having been out of range, and having controlled the moisture 
content in a eel appropriately are shown as contrasted with drawing 5 . The 
following things were confirmed like illustration. 

(1) In the range which separates from Y<=-3/10X+140 (drawing middle point line 
**), although sag was less than 4%, the uniform gas supply to a lifting electrode is 
barred in a puddle phenomenon, and it leads to breakage of a cel. 

(2) In the range which separates from Y>=-9/10X+100 (alternate long and short 
dash line in drawing **), although there was no puddle phenomenon, since the 
water content of the solid-state macromolecule component in an electrode and a 
solid-state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(3) it separates from Y<=20X-270 (alternate long and short dash line in drawing **) 
— coming out — although there was no puddle phenomenon, since the water 
content of the solid-state macromolecule component in an electrode and a solid- 
state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(4) Although X-Y>=20 1600 (drawing middle point line **) sag was less than 4%, the 
uniform gas supply to a lifting electrode is barred in a puddle phenomenon, and it 
leads to breakage of a cel. 

(5) The field surrounded by above-mentioned line ** to ** concerning the gestalt 
of this operation showed the good generation-of-electrical-energy property. 
From the above thing, it is understood by the operating method concerning the 
gestalt of this operation that it is the range which the parameter optimized in 
mutual relation. 

[0022] The gestalt this invention persons of the 3rd operation set to the operating 
method of a polymer electrolyte fuel cell. The thickness of a poly membrane is 
cooled as there is less than 0.06 degrees C [/mm ] inclination in less than 100 
micrometers and the direction of eel temperature fang furrow length of 30 
micrometers or more. When humidity in operation eel temperature is made into 
100% and relative humidity [ as opposed to the eel temperature of air for the 
relative humidity to the eel temperature of fuel gas ] is made into X % Y%, It found 
out controlling humidity to become Y<=-3/1 0X+1 50, Y>=-1 1/10X+1 30, Y<=20X- 
270, and the range surrounded by Y>=20X-1720 as the suitable control approach. 
[0023] Although the temperature of a eel was controlled using the cooling agent 
which flows the inside of a separator, by considering the inlet temperature and the 
cooling agent flow rate of a cooling agent for the temperature gradient of the inlet 
temperature and outlet temperature as control, less than 0.06 degrees C [/mm ] 
inclination was formed in the direction of eel temperature fang furrow length. In 
order to control humidity in the above-mentioned range, it can carry out by 
controlling the inlet temperature and the flow rate of a cooling agent using devices, 
such as a cooling agent temperature control tub, a cooling agent circulating pump, 
and a cooling agent flow rate controller. 

[0024] The gestalt of the 3rd operation is carried out and the result of having 
controlled the moisture content in a eel appropriately, and the result of the gestalt 
of the 3rd operation having been out of range, and having controlled the moisture 
content in a eel appropriately are shown as contrasted with drawin g 6 . The 
following things were confirmed like illustration. 

(1) In the range which separates from Y<=-3/10X+150 (drawing middle point line 
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**), although sag was less than 4%, the uniform gas supply to a lifting electrode is 
barred in a puddle phenomenon, and it leads to breakage of a cel. 

(2) In the range which separates from Y>=-1 1/10X+130 (alternate long and short 
dash line in drawing **) f although there was no puddle phenomenon, since the 
water content of the solid-state macromolecule component in an electrode and a 
solid-state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(3) it separates from Y<=20X-270 (alternate long and short dash line in drawing **) 
— coming out — although there was no puddle phenomenon, since' the water 
content of the solid-state macromolecule component in an electrode and a solid- 
state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(4) Although X-Y>=20 1720 (drawing middle point line **) sag was less than 4%, the 
uniform gas supply to a lifting electrode is barred in a puddle phenomenon, and it 
leads to breakage of a cel. 

(5) The field surrounded by above-mentioned line ** to ** concerning the gestalt 
of this operation showed the good generation-of-electrical-energy property. 
From the above thing, it is understood by the operating method concerning the 
gestalt of this operation that it is the range which the parameter optimized in 
mutual relation. 

[0025] The gestalt this invention persons of the 4th operation set to the operating 
method of a polymer electrolyte fuel cell. The thickness of a poly membrane is 
cooled as there is less than 0.06 degrees C [/mm ] inclination in less than 30 
micrometers and the direction of eel temperature fang furrow length of 10 
micrometers or more. When humidity in operation eel temperature is made into 
100% and relative humidity [ as opposed to the eel temperature of air for the 
relative humidity to the eel temperature of fuel gas ] is made into X % Y%, It found 
out controlling humidity to become Y<=-3/1 0X+1 40, Y>=-1 1/10X+130, Y<=20X- 
270, and the range surrounded by Y>=20X-1600 as the suitable control approach. 
[0026] Although the temperature of a eel was controlled using the cooling agent 
which flows the inside of a separator, by considering the inlet temperature and the 
cooling agent flow rate of a cooling agent for the temperature gradient of the inlet 
temperature and outlet temperature as control, less than 0.06 degrees C [/mm ] 
inclination was formed in the direction of eel temperature fang furrow length. In 
order to control humidity in the above-mentioned range, it can carry out by 
controlling the inlet temperature and the flow rate of a cooling agent using devices, 
such as a cooling agent temperature control tub, a cooling agent circulating pump, 
and a cooling agent flow rate controller. 

[0027] The gestalt of the 4th operation is carried out and the result of having 
controlled the moisture content in a eel appropriately, and the result of the gestalt 
of the 4th operation having been out of range, and having controlled the moisture 
content in a eel appropriately are shown as contrasted with drawing 7 . The 
following things were confirmed like illustration. 

(1) In the range which separates from Y<=-3/10X+140 (drawing middle point line 
**), although sag was less than 4%, the uniform gas supply to a lifting electrode is 
barred in a puddle phenomenon, and it leads to breakage of a cel. 

(2) In the range which separates from Y>=-1 1/10X+130 (alternate long and short 
dash line in drawing **), although there was no puddle phenomenon, since the 
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water content of the solid-state macromolecule component in an electrode and a 
solid-state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(3) it separates from Y<=20X-270 (alternate long and short dash line in drawing **) 
— coming out — although there was no puddle phenomenon, since the water 
content of the solid-state macromolecule component in an electrode and a solid- 
state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(4) Although X-Y>=20 1600 (drawing middle point line **) sag was less than 4%, the 
uniform gas supply to a lifting electrode is barred in a puddle phenomenon, and it 
leads to breakage of a cel. 

(5) The field surrounded by above-mentioned line ** to ** concerning the gestalt 
of this operation showed the good generation-of-electrical-energy property. 
From the above thing, it is understood by the operating method concerning the 
gestalt of this operation that it is the range which the parameter optimized in 
mutual relation. 

[0028] 

[Effect of the Invention] Like [ it is ****** and ] from the above-mentioned place, 
according to this invention, condensation and stagnation of water are controlled 
appropriately, and the operating method of a polymer electrolyte fuel cell which 
enabled it to operate a PEFC eel to stability is offered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the operating method of a polymer 
electrolyte fuel cell (it is also called Following PEFC). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] The fuel cell has acquired electromotive force by the 
cell reaction which obtains water from hydrogen and oxygen. The hydrogen of a 
raw material makes a original fuel and water, such as a methanol, react to the 
bottom of existence of a reforming catalyst, and is obtained. It is observed as what 
can demonstrate the engine performance in which PEFC was excellent among such 
fuel cells. In this PEFC, it is humidified in order to keep suitable the moisture 
content in the macromolecule of a PEFC cel. However, in checking supply of gas, 
having become the cause of degradation of a eel, and supplying humidification 
water appropriately, the problem was included when the supplied humidification 
water condenses and piled up within a PEFC cel. That is, if humidification water is 
supplied superfluously, the amount of condensation of water will increase and it will 
become easy to pile up. Conversely, when humidification water ran short, the 
moisture content in the macromolecule of a PEFC eel decreased, and there was 
un-arranging [ that migration resistance of a proton will become large and will lead 
to the degradation of a PEFC eel ]. Therefore, condensation and stagnation of 
such water were controlled appropriately, the PEFC eel was maintained good, and 
an improvement which operated PEFC to stability was desired. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] Like [ it is ****** and ] from the above-mentioned place, 
according to this invention, condensation and stagnation of water are controlled 
appropriately, and the operating method of a polymer electrolyte fuel cell which 
enabled it to operate a PEFC eel to stability is offered. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention is made to the above- 
mentioned situation, controls condensation and stagnation of water appropriately, 
and aims at offering the operating method of a polymer electrolyte fuel cell which 
enabled it to operate a PEFC eel to stability. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] The thickness of the ion exchange membrane 
currently used for the PEFC eel as a result of inquiring wholeheartedly so that this 
invention persons may attain the above-mentioned purpose, By setting it as the 
range which optimized five parameters of the operating temperature of a PEFC eel, 
the humidity (water content) of fuel gas, the humidity (water content) of air, and 
the temperature distribution of the direction of a flute length in mutual relation 
Condensation and stagnation of water were not caused, and it found out that a fuel 
cell could be operated with the high engine performance maintained, without 
reducing the moisture content in the macromolecule of the PEFC eel depended 
insufficient [ humidification water ]. 

[0005] In order to attain the above-mentioned purpose, namely, this invention In 
the operating method of a polymer electrolyte fuel cell the thickness of a poly 
membrane 30 micrometers or more less than 100 micrometers, When eel 
temperature is uniformly controlled by the whole eel, humidity in operation eel 
temperature is made into 100% and relative humidity [ as opposed to the eel 
temperature of air for the relative humidity to the eel temperature of fuel gas ] is 
made into X % Y%, We decided to control humidity to become Y<=-3/10X+140, 
Y>=-11/10X+130, Y<=20X-270, and the range surrounded by Y>=20X-1600. 
[0006] The operating method of the polymer electrolyte fuel cell concerning this 
invention 1 0-micrometer or more less than 30 micrometers and eel temperature 
are uniformly controlled for the thickness of a poly membrane by the gestalt of 
another operation in the whole cel. When humidity in operation eel temperature is 
made into 100% and relative humidity [ as opposed to the eel temperature of air for 
the relative humidity to the eel temperature of fuel gas ] is made into X % Y%, It is 
supposed that humidity is controlled to become Y<=-3/10X+140, Y>=-9/10X+100, 
Y<=20X-270, and the range surrounded by Y>=20X-1600. 

[0007] The operating method of the polymer electrolyte fuel cell concerning this 
invention With the gestalt of another operation, the thickness of a poly membrane 
30 micrometers or more less than 100 micrometers, When it cools as there is less 
than 0.06 degrees C [/mm ] inclination in the direction of eel temperature fang 
furrow length, and humidity in operation eel temperature is made into 100% and 
relative humidity [ as opposed to the eel temperature of air for the relative 
humidity to the eel temperature of fuel gas ] is made into X % Y%, We decided to 
control humidity to become Y<=-3/10X+150, Y>=-1 1/10X+130, Y<=20X-270, and 
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the range surrounded by Y>=20X-1720. 

[0008] The operating method of the polymer electrolyte fuel cell concerning this 
invention With the gestalt of another operation, the thickness of a poly membrane 
is cooled, as there is less than 0.06 degrees C [/mm ] inclination in 30 
micrometers and the direction of eel temperature fang furrow length of 10 
micrometers or more. When humidity in operation eel temperature is made into 
100% and relative humidity [ as opposed to the eel temperature of air for the 
relative humidity to the eel temperature of fuel gas ] is made into X % Y%, We 
decided to control humidity to become Y<=-3/10X+140, Y>=-1 1/10X+130, 
Y<=20X-270, and the range surrounded by Y>=20X-1600. 
[0009] 

[Embodiment of the Invention] Below, the operating method of PEFC concerning 
this invention is explained further at a detail, referring to an accompanying drawing. 
The gestalt of 1 operation of PEFC operated by the operating method of PEFC 
which starts this invention at drawing 1 - drawing 3 is shown. This PEFC1 consists 
of a eel 2, separators 3a and 3b which are arranged at the both-ends side of this 
eel 2, and pinch a eel 2, and said eel 2 and the diffusion layer 4 arranged between 
separator 3a and 3b. 

[0010] Said eel 2 consists of a solid-state poly membrane 5 and reaction layers 6a 
and 6b arranged at the both sides of this film 5. Said diffusion layer 4 consists of 
carbon paper 7 and a slurry layer 8 formed in the principal plane of one of these. 
The slot 9 for pouring hydrogen gas in the eel of said separator 3a is formed, and 
the slot 10 for passing air is formed in separator 3b of another side. 
[001 1] If said eel 2 is explained still more concretely, as shown in drawin g 2 , 
reaction layer 6a consists of a fuel electrode 1 1 and a platinum catalyst layer 12 
formed in the solid-state poly membrane 5 side. Reaction layer 6b consists of an 
air pole 13 and a platinum catalyst layer 12 formed in the solid-state poly 
membrane 5 side. Here, the following reactions are performed in a fuel electrode 1 1 
and an air pole 1 3. 

[0012] The following reactions are made to cause by the platinum catalyst layer 12 
in a fuel electrode 1 1. H2 -> 2H++2e - H+ produced by this reaction is spread. On 
the other hand, the following reactions are made to cause by the platinum catalyst 
layer 12 in an air pole 13. 

2H++2e-+1 / 202 -> H20 — these reactions are doubled, a cell reaction is 
constituted and electromotive force can be acquired. 

[0013] It is based on the configuration of drawing 1 and drawin g 2 , and this 
reaction is explained further. First, fuel gas (hydrogen content gas, hydrogen gas) 
passes a diffusion layer 4. And the fuel electrode 1 1 of reaction layer 6a generates 
a hydrogen ion (cation). This hydrogen ion passes along the solid-state poly 
membrane 5, and moves to the air pole 13 of reaction layer 6b. In an air pole 13, a 
hydrogen ion reacts with the oxygen in air (oxygen content gas, oxidizer), and 
generates water. 

[0014] In this PEFC, the flat-surface configuration of separator 3a (or 3b) forms 
the slot in the shape of meandering, as shown in drawing 3 . That is, with the 
gestalt of this operation, in case hydrogen gas is sent to the hole 15 for discharge 
on the diagonal line from the introductory hole 14 of the corner section of 
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separator 3a, the sense of multiple-times gas is changed, for example. In addition, 
although it is 3 times in drawing 3 , especially the count to change is not limited. 
[0015] Since water is produced at the same time it obtains power, as described 
above, this does not need to pile up and it is necessary to maintain the moisture 
content in a eel appropriately and to keep migration resistance of a proton suitable 
in PEFC of the above gestalten of operation. The gestalt of operation of the 
operating method for operating PEFC appropriately acquired as a result of this 
invention persons' inquiring wholeheartedly below is explained. According to the 
gestalt of the following operations, the moisture content in a eel is kept suitable 
and electromotive force can be maintained good. 

[0016] The gestalt this invention persons of the 1st operation set to the operating 
method of a polymer electrolyte fuel cell. 30-micrometer or more less than 100 
micrometers and eel temperature are uniformly controlled for the thickness of a 
solid-state poly membrane by the whole cel. When humidity in operation eel 
temperature is made into 100% and relative humidity [ as opposed to the eel 
temperature of air for the relative humidity to the eel temperature of fuel gas ] is 
made into X % Y%, It found out controlling humidity to become Y<=-3/1 0X+1 40, 
Y>=-11/10X+130, Y<=20X-270, and the range surrounded by Y>=20X-1600 as the 
suitable control approach. 

[0017] Here, fuel gas is a concept containing hydrogen content gas and hydrogen 
gas. Moreover, an expression called air can also be replaced with oxygen and 
oxygen content gas. This is the same also in other the publication of each in this 
specification. In order to control humidity in the above-mentioned range, it can 
carry out by [ as adjusting the addition of the steam by the temperature or the 
injector of a humidification pot according to gas temperature using devices, such 
as a humidification pot, or a steam manufacturing installation and an injector, ]. 
[0018] The gestalt of the 1st operation is carried out and the result of having 
controlled the moisture content in a eel appropriately, and the result of the gestalt 
of the 1st operation having been out of range, and having controlled the moisture 
content in a eel appropriately are shown as contrasted with drawing 4 . The 
following things were confirmed like illustration. 

(1) In the range which separates from Y<=-3/10X+140 (drawing middle point line 
**), although sag was less than 4%, the uniform gas supply to a lifting electrode is 
barred in a puddle phenomenon, and it leads to breakage of a cel. 

(2) In the range which separates from Y>=-1 1/10X+130 (alternate long and short 
dash line in drawing **), although there was no puddle phenomenon, since the 
water content of the solid-state macromolecule component in an electrode and a 
solid-state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(3) it separates from Y<=20X-270 (alternate long and short dash line in drawing **) 
— coming out — although there was no puddle phenomenon, since the water 
content of the solid-state macromolecule component in an electrode and a solid- 
state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(4) Although X-Y>=20 1600 (drawing middle point line **) sag was less than 4%, the 
uniform gas supply to a lifting electrode is barred in a puddle phenomenon, and it 
leads to breakage of a cel. 

(5) The field surrounded by above-mentioned line ** to ** concerning the gestalt 
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of this operation showed the good generation-of-electrical-energy property. 
From the above thing, it is understood by the operating method concerning the 
gestalt of this operation that it is the range which the parameter optimized in 
mutual relation. 

[001 9] The gestalt this invention persons of the 2nd operation set to the operating 
method of a polymer electrolyte fuel cell. When 10-micrometer or more less than 
30 micrometers and eel temperature are uniformly controlled for the thickness of a 
poly membrane by the whole eel, humidity in operation eel temperature is made 
into 100% and relative humidity [ as opposed to the eel temperature of air for the 
relative humidity to the eel temperature of fuel gas ] is made into X % Y%, It found 
out controlling humidity to become Y<=-3/10X+140, Y>=-9/10X+100, Y<=20X-270, 
and the range surrounded by Y>=20X-1600 as the suitable control approach. 
[0020] In order to control humidity in the above-mentioned range, it can carry out 
by [ as adjusting the addition of the steam by the temperature or the injector of a 
humidification pot according to gas temperature using devices, such as a 
humidification pot, or a steam manufacturing installation and an injector, ]. 
[0021] The gestalt of the 2nd operation is carried out and the result of having 
controlled the moisture content in a eel appropriately, and the result of the gestalt 
of the 2nd operation having been out of range, and having controlled the moisture 
content in a eel appropriately are shown as contrasted with drawing 5 . The 
following things were confirmed like illustration. 

(1) In the range which separates from Y<=-3/1 0X+1 40 (drawing middle point line 
**), although sag was less than 4%, the uniform gas supply to a lifting electrode is 
barred in a puddle phenomenon, and it leads to breakage of a cel. 

(2) In the range which separates from Y>=-9/1 0X+1 00 (alternate long and short 
dash line in drawing **), although there was no puddle phenomenon, since the 
water content of the solid-state macromolecule component in an electrode and a 
solid-state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(3) it separates from Y<=20X-270 (alternate long and short dash line in drawing **) 
— coming out — although there was no puddle phenomenon, since the water 
content of the solid-state macromolecule component in an electrode and a solid- 
state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(4) Although X-Y>=20 1600 (drawing middle point line **) sag was less than 4%, the 
uniform gas supply to a lifting electrode is barred in a puddle phenomenon, and it 
leads to breakage of a cel. 

(5) The field surrounded by above-mentioned line ** to ** concerning the gestalt 
of this operation showed the good generation-of-electrical-energy property. 
From the above thing, it is understood by the operating method concerning the 
gestalt of this operation that it is the range which the parameter optimized in 
mutual relation. 

[0022] The gestalt this invention persons of the 3rd operation set to the operating 
method of a polymer electrolyte fuel cell. The thickness of a poly membrane is 
cooled as there is less than 0.06 degrees C [/mm ] inclination in less than 100 
micrometers and the direction of eel temperature fang furrow length of 30 
micrometers or more. When humidity in operation eel temperature is made into 
100% and relative humidity [ as opposed to the eel temperature of air for the 
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relative humidity to the eel temperature of fuel gas ] is made into X % Y% f It found 
out controlling humidity to become Y<=-3/10X+150, Y>=-1 1/10X+130, Y<=20X- 
270, and the range surrounded by Y>=20X-1720 as the suitable control approach. 
[0023] Although the temperature of a eel was controlled using the cooling agent 
which flows the inside of a separator, by considering the inlet temperature and the 
cooling agent flow rate of a cooling agent for the temperature gradient of the inlet 
temperature and outlet temperature as control, less than 0.06 degrees C [/mm ] 
inclination was formed in the direction of eel temperature fang furrow length. In 
order to control humidity in the above-mentioned range, it can carry out by 
controlling the inlet temperature and the flow rate of a cooling agent using devices, 
such as a cooling agent temperature control tub, a cooling agent circulating pump, 
and a cooling agent flow rate controller. 

[0024] The gestalt of the 3rd operation is carried out and the result of having 
controlled the moisture content in a eel appropriately, and the result of the gestalt 
of the 3rd operation having been out of range, and having controlled the moisture 
content in a eel appropriately are shown as contrasted with drawing 6 . The 
following things were confirmed like illustration. 

(1) In the range which separates from Y<=-3/10X+150 (drawing middle point line 
**), although sag was less than 4%, the uniform gas supply to a lifting electrode is 
barred in a puddle phenomenon, and it leads to breakage of a cel. 

(2) In the range which separates from Y>=-1 1/10X+130 (alternate long and short 
dash line in drawing **), although there was no puddle phenomenon, since the 
water content of the solid-state macromolecule component in an electrode and a 
solid-state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(3) it separates from Y<=20X-270 (alternate long and short dash line in drawing **) 
— coming out — although there was no puddle phenomenon, since the water 
content of the solid-state macromolecule component in an electrode and a solid- 
state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(4) Although X-Y>=20 1720 (drawing middle point line **) sag was less than 4%, the 
uniform gas supply to a lifting electrode is barred in a puddle phenomenon, and it 
leads to breakage of a cel. 

(5) The field surrounded by above-mentioned line ** to ** concerning the gestalt 
of this operation showed the good generation-of-electrical-energy property. 
From the above thing, it is understood by the operating method concerning the 
gestalt of this operation that it is the range which the parameter optimized in 
mutual relation. 

[0025] The gestalt this invention persons of the 4th operation set to the operating 
method of a polymer electrolyte fuel cell. The thickness of a poly membrane is 
cooled as there is less than 0.06 degrees C [/mm ] inclination in less than 30 
micrometers and the direction of eel temperature fang furrow length of 10 
micrometers or more. When humidity in operation eel temperature is made into 
100% and relative humidity [ as opposed to the eel temperature of air for the 
relative humidity to the eel temperature of fuel gas ] is made into X % Y%, It found 
out controlling humidity to become Y<=-3/10X+140, Y>=-1 1/10X+1 30, Y<=20X- 
270, and the range surrounded by Y>=20X-1600 as the suitable control approach. 
[0026] Although the temperature of a eel was controlled using the cooling agent 
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which flows the inside of a separator, by considering the inlet temperature and the 
cooling agent flow rate of a cooling agent for the temperature gradient of the inlet 
temperature and outlet temperature as control, less than 0.06 degrees C [/mm ] 
inclination was formed in the direction of eel temperature fang furrow length. In 
order to control humidity in the above-mentioned range, it can carry out by 
controlling the inlet temperature and the flow rate of a cooling agent using devices, 
such as a cooling agent temperature control tub, a cooling agent circulating pump, 
and a cooling agent flow rate controller. 

[0027] The gestalt of the 4th operation is carried out and the result of having 
controlled the moisture content in a eel appropriately, and the result of the gestalt 
of the 4th operation having been out of range, and having controlled the moisture 
content in a eel appropriately are shown as contrasted with drawing 7 . The 
following things were confirmed like illustration. 

(1) In the range which separates from Y<=-3/1 0X+1 40 (drawing middle point line 
**), although sag was less than 4%, the uniform gas supply to a lifting electrode is 
barred in a puddle phenomenon, and it leads to breakage of a cel. 

(2) In the range which separates from Y>=-1 1/10X+130 (alternate long and short 
dash line in drawing **), although there was no puddle phenomenon, since the 
water content of the solid-state macromolecule component in an electrode and a 
solid-state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(3) it separates from Y<=20X-270 (alternate long and short dash line in drawing **) 
— coming out — although there was no puddle phenomenon, since the water 
content of the solid-state macromolecule component in an electrode and a solid- 
state poly membrane fell and ion conductivity became low, sag exceeded 4%. 

(4) Although X-Y>=20 1600 (drawing middle point line **) sag was less than 4%, the 
uniform gas supply to a lifting electrode is barred in a puddle phenomenon, and it 
leads to breakage of a cel. 

(5) The field surrounded by above-mentioned line ** to ** concerning the gestalt 
of this operation showed the good generation-of-electrical-energy property. 
From the above thing, it is understood by the operating method concerning the 
gestalt of this operation that it is the range which the parameter optimized in 
mutual relation. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing notionally the gestalt of 1 operation of 
PEFC which enforces the operating method of PEFC concerning this invention. 
[Drawing 2] It is a conceptual diagram explaining the generation-of-electrical- 
energy principle of PEFC which enforces the operating method of PEFC 
concerning this invention. 

[Drawing 3] It is the top view which explains the cellular structure about the 
gestalt of 1 operation of PEFC which enforces the operating method of PEFC 
concerning this invention. 

[Drawing 4] It is the graph which shows the optimum control range of the gestalt of 
the 1st operation about the operating method of PEFC concerning this invention. 
[Drawing 5] It is the graph which shows the optimum control range of the gestalt of 
the 2nd operation about the operating method of PEFC concerning this invention. 
[Drawing 6] It is the graph which shows the optimum control range of the gestalt of 
the 3rd operation about the operating method of PEFC concerning this invention. 
[Drawing 7] It is the graph which shows the optimum control range of the gestalt of 
the 4th operation about the operating method of PEFC concerning this invention. 
[Description of Notations] 

1 PEFC 

2 Cel 

3a, 3b Separator 

4 Diffusion Layer 

5 Solid-state Poly Membrane 
6a, 6b Reaction layer 

7 Carbon Paper 
9 Slot 

1 1 Fuel Electrode 

12 Platinum Catalyst Layer 

13 Air Pole 

14 Introductory Hole 

15 Hole for Discharge 
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■£*L«m j: 5 f=aK*«m-r« - 1 

to O O 1 ] 

mm (ttTPEFCfc*l*3) 0>iI*K^^|Z|i^-^ o 
[0 0 0 2] 

^PEFC-C(i, P E F CizJUOB^^O^TkS^jIi 
ffllC«^fctofzjtaa**lTl*4. tCW, «<£**Lfc 



9. aa*a)tt«*a«jrzfT5fzftfcoTB9H**A/-e 
»#*<tpy. ;-siLK<*i) 0 seicjna*^=FE-r 

PEFC4z;KZ>K»-T-+0)*7k»35^tt<<i:y. 

ot, ca>J:3aQ:4ca>»K-!fV«aWz«|«IL, PE 
FC-fe;U£fi»lc|t»U PEFCSSSlzagf^J: 

[O O 0 3] 

»U PEFC4z;uSfiSizai£-r*zt3b<-c#*j:5 

[0 0 O 4] 

S*LTL**-f *->£feRo>Jl£. pe FC-fe;ua>iHEa 

Si'iSSSecif, A>-3. ina**Sl::J:5PEF 
c-te;KDB»**0)^7k»**&-rci:a:<. XiM*fl6 

[ooo5] -ft****,* ±EB»safit-r*fc«>iz. * 

»TRa)R«S 30// mfiLt ^oo^ m&ffi % -tr JU^g 
£^u±{*-e-£izMwu ate-tr^aft-ea>a*s i 
oo%(tL, «»#X4>Hz;baffiz#^4ffl»aff*Y 

%. fflfta>-b;uaaiz»-r&«aaa*x%^: utz<t 

Y^-3/10X+140, Y^-11/10X + 
130. Y^20X- 270. Y ^ 2 0 X - 1 6 O O T? 

B**t&iBBi«i:«j:d rzaae * mmir z^tt Ltz a 

[0 0 0 6] ^JRnicfiK^BM^F&aHVftdoaKB 

iu± 3 o /i m*si % -b^as*-b;u±i*-e-£fz«i» 
l. a«-fe;ua*-ea>as* i oo%<tu. 8»*xo) 
t;nB»=»t4«»a«SY%- ffi*a>-b;uaflEr=» 

f4fi»aa*X%i:Lfci:*, y^-3/10X+1 
40. Y^-9/10X+100, Y^20X-27 

o. Y^2 o x- i 6 o 0-eSl**LftKBt3Ei:S«fc5lc 
[0 0 0 7] ^B^ic^-SBtfS^iFMflS^ajfecogHg 

ia± 100/i m*a. -b juasj&<aifi*rsijt? o . o 6 °c 

i o o%it l. «3»^xa>-b;uaKf=»-r-s« 
»as$Y% % ffiaa>-b^aKic»-r««s*aa*x% 

^Lfcib^. Y^-3/10X+150, Y^-1 1/ 
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10X+130, YS20X- 2 70 s Y^20X— 1 

[o o o a] *&fmzmzwn*ftx*MMnn%>o>mti 
X&it* »J©9Sifiau&!i|-e, S^KflJffiff^ i oum 

Jil±3 O y m. -b;i/;aS*<3l«*-|ai-eO. 06°C/mm 
JUfc©4DK;!><fc-S<fc-3f=>ffSPU 5H£-tr;uiSJS-Cfl>fflft 

Y^-3/10X+140, 1/IOX 
+ 130, Y^20X-270, Y^20X-16OO 

[O O O 9] 

[*BJ<7>SIS6<D}B88] JJITI=, *««l:«5PEFCfl) 

K^iiic «fc oT5H£$*t* P E F cro-SgffiOJ&SSS* 
■T. Z<DPEFC1I±» -bJUZk* c©-b;U2©M^Sfl! 
l-iEa*4xT-fe^2^ttlt-rS-tl/<U— $t 3 a, 3 b 

wia-b;u2i:-tz/<u— ^ 3 a. 3 braKeas+i-fc 

[0010] fHH-b;U2li, oa{*X#?K 5 <b . Ms 
a>ffifi!ll=K*£:h.fc&(S!B6 a. 6 b .kfr P>ttj£**iT 
(.^•5. «fTtBS£ftJt»4l*. TJ-tf:^-/*-?^:. CO- 
^S<0±mizH6mtS*itz^ 8 t*^f>1tfiE*+LT^ 

•5. HlK-bz-CU— $ 3 a<D-tr;nr|±7k***X$g5-rfc» 
©l9A<M*ti, •te^CD-b/<U— S>3 bl-l±. £S£ 

[0 0 1 1 ] WIH4z;U2^Mlc^(*MlrK^-r-5i:. B 
2|zjS-r«fc5lz, Sf5B6ali. «mfli l<k@t*iS# 
^K5«|lc»fiti+Lfce<|7llie^ttJtli1 2,kANt,«jS 
£;h.Tl^. 5(BJi6bli. SSUI1 3 i: HttSStt^M 
5ffllz^)SS*tfc«>liLlia*tt!«)li 2t*N&«filt**l 
-Cl>S. «*4«1 1. £SI«1 3fli t TRfl) 

[OO 1 2] mtt&l 1 IcfcLNTEI^ttKlil 2l=«fc 
IJ, JUT0»S)S*fiC*1i-S. H2 -» 2H + +2o- 

1 3f=fcLo-CEl£«llS»1 21=* 4. JilTOS)£*fi- 

2H + +2e H/202 -*■ H2O 

[0 0 13] C<0&j££EI1 „ B2©*«0il=IPL-C* t> 

*mii ir-*3R-r3j-> (HH*a-» ££j£-r*. c©* 

Sl«1 3 SStai 3-Cli. **-f:l->*«ffi 



[O O 1 4] d<OP E FC-OI±. -tZ/<U— ^ 3 a (Xl± 

3b> a>^m-mt.. @3ic^-r«taic3i$KftttirjB 
^ltus. *38ie©jBJ8T*i4» * 

3(t:tfx£-feAU— $ 3 a ©3— J— S8©3»A?L1 4fr& 
[0 0 1 5] ±iE©«fc-5fc3li£©B!6©p e fc-ci*. 
**W#e.A<Si*^ttLf=^m»t»^fc. PEFCSSS 

ttizww &tztbo>m&j5& ©gsj6©^as £ wm * -s . 
[0 0 16] atiMCKwim 

T . BttSK^K©®)?^ 3 0(1 m&L± 10 0/1 m5fc 

■e©as*i oo%tu *Btt:tf*.©-fe;uBfii=3**-a 

%tLfct#, Y^-3/10X+140, Y^-11 
/10X+130. Y^20X-270, Y^20X- 
1 6 O OT-H^^-5iEffii:/«ci>«k-5l-Sa^$iJffli-r-S^ 

[00 1 7] CCT?, ««*-xil±. * 
(3 J: **SRSO)^3!)0*S-|Sa5-r -5 «fe ^ U Ltft 5 C t A< 

[o o 1 a] mi onifero^ii^^JtLr, -fejurt©-& 

(1) Yg-3/10X+140 (@*&*8<D) 
SlSffl-ett. *EEfiTli, 4%KJlrtT-feofcA^ *a y 

(2) Y^-11/10X+130 (H4>-/a««®) 
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(3) Y^20X-270 m<P-&m&(3» **Ml« 

(4) Y^20X-1 600 (H*^S©) miEiST 

(5) *HJS(o^S8ir«*±ta«®A^f ) ©-eH**tfc« 

[O O 1 9] m2(7>g|tS(P^BI 

BftiKOTBBft«fta>aiE*ttl=fclt 
T\ K#?-Ka>K«£ 1 o/^m^±3 0/im*a, -ten* 
a«*-b^#T?-fifz»WL. ai£-b;ua«-ca>aflE 
J 1 o 0%<h BH#xa>4sjtaai=tt-r«ttttBflE 
£y%. ffl«a)-b;uiB«f=»"r4«»afiE*x%t Lfc 

<h£\ Y^-3/10X+140, Y^-9/10X + 
100 x Y^20X-270, Y^20X-1 600t« 
B*#t4ttBfc«c4J:5l=aa*«lWr4Ctt % B«D 

[0020] Am&±Rtmi~9t»-1r&tzitoi~i*. *n?g 
L<l**«ft»^Bfc*>yx**il*ofc 

tt-f >S? x £ $ lz £ «*XftOSto*£fltt-r « £ 5 fz 

[0021] m2<7)|tS£<Dff2lL££5ij£L-C. -tr;urttf>^ 

7k**iia«jic«ij»Lfcisst. m2(DHj&cD^M(7)®ffl 

(1) Y^-3/10X+140 (B + jS«®) ***L 

(2) Y^-9/lOX+100 (B*-JS««0) £ 

a>B*K»^«»atf Bi**»?-BleD***3&<«T LT 
W*>Wmttaft««<«i:*fc«>«EEffT^4%Sfflilt=. 

(3) Y^20X-270 (B+-J&SU8®) 

■ctt. *ay«*tftt*ofc*a>a>* ««*a>B(tft& 

ttA<«< «:*fc«>«EE«TA<4%*ffliLfc. 

(4) Y^20X-1 600 + «ff«T 

f±. 4%j2irt-efcofc*^ *ay«ftSiB-L«a-^(D 

(5) *ss«£a>»iirw«*±E«®3!i^e)®-cH**ifcfii 



5 > — * 3^*SO)B«f=*5 L^r »Bft L C 

[0 0 2 2] m3<D$mgmm 
*«mh*&i*. B{*X5^FBamftAa>a«s«ttr=fii^ 

*5fzjfr»u a^j^gt^sgsi oo%^u 
juaftfc»-r*«aafi*x%tLfci:#. ys-3/ 

10X+150, Y^-1 1/10X+130, Y^2 
OX-270, Y^2 O X- 1 7 2 0-effl£*L&^S<b 

ft**5l=a**«»*r*cfcS^ Btttttmaflc&L 

[0023] 4rrt^gE*v«»aiSI*ffli^T-b;u 
0>a* 4 A P ffl □ a£0>aSfi £ 

5**P#Jfl>APaftatf»*P*l3RaS*J»4:-r*Ci:lc<k 

y. Hz;uaa^a**ifii-eo. o 6°c/mmiafta>£]iE 

*»*Lfc. a«S±BttBK«»-r4fctf>l=l*. ^ 

-9 fc L%ofc«»*ffl^T»tt«ia)Aaa«atfa«* 

[0 0 2 4] m3<Z)j|Sfc0)ff£fg£§iS£LT. -b^rt©* 

(1) Y^-3/10X+150 (B*jH«a» 

4^HT*ii. ms^Tii. 4%ia^T?feotc*<, *ay 

(2) Y^-11/10X+130 (B*— jfiflMB©) 

*^H^sssx*ii. *ayatiA<<c^-3fctia>a>. ma 

♦ (DBitS^rt^atfB^K^^BeD^TK^^ttT L 

T-f 3f->»«tt36<ft<ft*fc»«ffiST3W4%*HiL 

(3) Y^20X-270 (B + — JSBIB®) 

(4) Y^20X-1 720 (B+Jtt«®> «BE«T 

(5) *sasa>»»iz«SJitel»(DA^&©-eB**Lfc« 
«f*» flffft«W»tt«SLfc. 

iaJi(7)ci:)bNf>, **fta>»Bi=««ai»Sft-ci*. /< 

[0025] %A<Dmmcr>wm 
**w#6i*. BfMtft^-aiBttaaoaiESssicfeL^ 

^#TM<7>^H£ 1 O // rntiLt 30/i mifejg. -feJU 
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S&jWUft^lRlUO. O 6°C/mmJUrtfl)^]iEA<fe-5J; 

5i-)fr»U jitE-fz;uajt-e<o;lffi* i oo%tu « 
##x©4zjuSKl=^&*e*t;S&£Y%. £ft©-tz;u 
i£*l=»r-5ffl»;SflE*x%i:Lfci:#. YS-3/1 
OX+1 40, Ye£— 1 1/1 OX+1 30. Y^20 
X-270, Y^2 O X- 1 6 O O T?ffl*4x*<6H<t ^ 

[0 0 2 6] 4z/<U— $I>3*3it+L-2))^a]*l^ffl^THz;U 
©Sa * -5 A P5SS i: Hi P iSS©SSM ^ 

"J. -il^iaSA^fi^lRl-CO. O 6°C/mmiaF*JCD^JE 

[O0 2 7] 3S4a>m6<CJK!fi*IIJ6LT. -tunS©^ 

(1) y^-3/iox + ho (la^aa©) mh. 
z>mm-ei*. «i±ffiTi±. 4%iartT-fe^fc*<s *sy 

(2) YS-1 1/1 OX+1 30 (0+— jHgf*2» 

o) y^2ox-27o m^p-smis®) £*1-:h.& 

(4) Y^20X-1 600 (0 + jSia®) «E*TF 

i±. 4%jart-efcofc*<. TKjfy^fi^ewLaffi^ro 



[o o 2 a] 

^i-j:+Lii. ■ jfaeattiztiapu pefc 
[H 1 1 pef ca>)S«^5i £3IS6-f & P 

[0 2] *f6^l-«SPEFC«>iltE*a6^5IJ£-r-5P 
E FC<0&«H3£Sl!?8-f<i>«l£ig 

[03] *#SB^Ic«^PEFCO>51li^a*3IJ6-r-5P 
E FC<0-Hlfe©^«6IZOUNT. -t2JUiil$!itlt4¥ 

[04] **BJI-«-SP E FC<35aK7j^l-OLNT. SB 

[0 5] **B^|z«4PEFC0>aife*5il--D^-C. % 

[0 6] **ISI-«-SP E FC<D51te^;SI--D^-C, £ 

[07] *f6B^|z«i,P E FCC0jI|E^5ilZ-Dt>-C. SB 

4<7)sitsa>»sga)fia*i]ffliii!H^*-ry i 5 7T?fc-s < , 

[»#©IBW3 

1 PEFC 

2 -feJU 

3 a, 3 b $ 

4 ffiftS 

5 B{*ffift?-m 

6a, 6 b R(5I1 

7 7tt>-<— /<— 

9 3t 

1 1 **« 

1 2 Et&tt&S 

1 3 gft« 

1 4 »A7L 

1 s fttamn 
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[07] 




40 60 
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